GDPmannose dolicholphosphate mannosyltransferase of chicken liver mitochondria.
Chicken liver mitochondria contain enzymes for the dolichol cycle. GDPmannose dolicholphosphate mannosyltransferase has been solubilized with Emulgen 909 and purified. The purified enzyme was not homogeneous, but highly specific for GDPmannose and dolichyl phosphate. The enzyme activity was stimulated by MgCl2 (3 mM optimum) and exhibited a pH optimum at around 7.2. Bisubstrate kinetic analysis indicated that the enzyme follows a sequential mechanism. The Km values for GDPmannose and dolichyl phosphate were 0.43 and 14.3 microM, respectively. The purified enzyme was labile and lost its activity on storage at 0 degree C overnight or incubation at 30 degrees C or higher temperature. Inactivation could be prevented by the addition of heat-denatured mitochondrial extract. Further investigation revealed that phospholipids and dolichyl phosphate are responsible for the stabilization. Single addition of either phospholipid or dolichyl phosphate showed little activity, but the combination of these lipids enhanced the stabilizing activity greatly. Eight naturally occurring phospholipids were tested and found to be effective in combination with dolichyl phosphate. Among these, sphingomyelin was the most effective. Dolichol could partially substitute dolichyl phosphate but worked at higher concentrations.